.
Seven metastatic vertebrae and 9 osteoporotic vertebrae exhibited 0%-10% leakage while the remaining 7 metastatic and 11 osteoporotic vertebrae exhibited greater than 10% cement leakage.
Pain scores improved following vertebroplasty for all patients (p<0.05) (Figure 1 ). Following vertebroplasty, reduction in pain scores in the 0-10% leakage group were lower in osteoporotic patients reaching significance at all follow up times except Day 1. However, for leakages greater than 10%, reductions in pain scores were lower in metastatic patients, but reaching significance only immediately post-vertebroplasty. Pain scores did not significantly improve over time following vertebroplasty. Two complications were seen in the entire patient population: one in a metastatic patient that required open decompression due to a high volume of cement leakage into the canal, and one painful extruded disc in an osteoporotic patient with cement leakage into the disc. DISCUSSION: In this study, cement leakage was volumetrically quantified following percutaneous vertebroplasty. In the osteoporotic spine, the majority of leakage occurred within the disc. Disruption of the endplate in osteoporotic fractures would provide an easily accessible pathway for this to occur. Conversely, leakage in metastatic vertebrae occurred in multiple locations. This may be attributed to the pressurization of the vertebral body during cement injection. Previous studies have demonstrated a significant increase in pressure during cement injection in metastatic vertebrae 4 . In accordance with previous work, pain scores following vertebroplasty improved irrespective of cement leakage 3 . While osteoporotic patients experienced greater improvement than metastatic patients with little leakage, the reverse was found with >10% leakage. The majority of leakage in the osteoporotic group occurred in the disc; thus the relationship between pain and disc cement should be further investigated.
Lack of follow up data may have contributed to the large standard deviations in pain scores following vertebroplasty. As well, pain scores in the metastatic patients may have been adversely affected by disease progression. In our metastatic population, two of the patients died shortly after the procedure, while one suffered an additional fractured vertebra. Of the two complications noted, pain scores in one patient decreased (following open decompression) while the other patient (with disc extrusion) was lost to follow up. CONCLUSION: In summary, cement leakage was present in 91.2% of vertebrae treated with percutaneous vertebroplasty. Irrespective of leakage, both osteoporotic and metastatic patients found significant pain relief from this procedure. REFERENCES: 1. Deramond H et al. Radiol Clin North Am. 36(3):533, 1998 . 2. Chiras J et al. J Neuroradiol, 24(1):45-59, 1997 . 3. Cotten A et al. Radiology, 200(2): 525-530, 1996 
